Symptomatic carotid artery stenosis: impairment of cerebral autoregulation measured at the brain tissue level with arterial spin-labeling MR imaging.
To measure the cerebral autoregulatory status of the brain tissue supplied by the individual brain-feeding arteries in patients with symptomatic stenosis of the internal carotid artery (ICA) by using arterial spin-labeling (ASL) magnetic resonance (MR) imaging and to compare this status with that in healthy controls. Institutional review board approval and informed consent were obtained. Twenty-three patients (mean age, 69.3 years +/- 8.0 [standard deviation]) with unilateral symptomatic stenosis of the ICA and 20 healthy controls (mean age, 66.8 years +/- 6.3 [standard deviation]) underwent perfusion and flow territory-selective ASL MR imaging before and after intravenous administration of acetazolamide. Cerebrovascular reactivity was measured throughout the brain in the gray matter that is supplied by the individual ICAs and the basilar artery. Data were analyzed with paired and unpaired t tests. In patients with symptomatic stenosis of the ICA, the flow territory of the symptomatic ICA was smaller than that of the asymptomatic ICA. After administration of acetazolamide, a significant increase in cerebral blood flow at the brain tissue level was measured in both control subjects and patients in all perfusion territories. Mean cerebrovascular reactivity values were 35.9% +/- 3.0% (standard error) and 44.6% +/- 3.5% (standard error) in the flow territories of the patients with symptomatic ICAs and those with asymptomatic ICAs, respectively, and 47.9% +/- 3.1% (standard error) in the control subjects. Cerebrovascular reactivity was lower in the flow territory of the symptomatic ICA than in the arteries of control participants (mean difference, -12.0%; 95% confidence interval: -20.7%, -3.3%). In patients with symptomatic stenosis of the ICA, vasodilatory capacity in the flow territories of the major cerebral arteries can be visualized and quantified at the brain tissue level with ASL MR imaging.